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(57)Abstract 

PROBLEM TO BE SOLVED: To prevent the occurrence of electrical breakdowns 
of a gate insulating film, due to the movement of the electric charges which are 
charged in an electrode pad through the plasma processing in the manufacturing 
process to a gate electrode. 

SOLUTION: On a semiconductor substrate 10, a MOS capacitor, which is 
constituted of a dielectric film 1 2b formed at the same time as a gate insulating 
film 12a and a polysilicon film 13b of an upper electrode, formed at the same time 
as a gate electrode 13a thereon, is formed approximately the same size as an 
electrode pad 18a at the lower layer of the part of the electrode pad 18a of an 
electrode wiring layer 18, that is electrically connected to the gate electrode 13a. 
The polysilicon film 13b of the upper electrode reduces the quantity of the electric 
charges flowing into the gate electrode 13a by the electrical connection to the 
electrode wiring layer 1 8 and prevents the breakdown of the gate electrode 1 2a. 
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Stt««*J:tf«2©«tt«*£. ±E«l©flHS«« 
y-Hii. ±EJ62©Stt»*K:BI«Mi«t-UT 

±E*N»#«R±c»j«atifc»mjit. jnHfeftK 
u ±es*«h*«. ±tmmmTs\z±ft,mr3tmm$: 

ft. H-JPST»riESnfcwt*4#«i-t4lt*3ilE 

ft&mmt, ±E«iostt«*fcy-n6»K*^u 
T±E#*#ijs±i:»rtsnfcy- nit. ±e* 

2 ©iStt««lC±E^ i E , J -fcJK&±E*8Mr WV>* t 
PI-***. 2 0»M*ir/^^^38«±E*» 

->^<h, sra«6»ae<h. ±Ey-h«at««w»c»« 

TSEiUgJlt^U ±E*WV>:*at±EE«UiTJi 
t±ESIWttJ«K«r^UTEiasn. ao±E*+/ti' 
^<o±««a**±EE«JiK:Sstt»«S$nfcc:tS»* 

[»*S4] em*. w&%km £.m%mz&m?z> 

#31 1 ~ 3 0fr>rn#CE4R0¥JMHB*. 

**f«Iit. ^lr»T±E**flcS«±©±iBfcy— 
h ffi*B(£ J; tfS§tt#BI t ft 4 KfcK * »J5W * XS 

S. ±E»««:J(t±ti»«JB*»J«r*l8i*«-r* 

c t t -r* m?mm 2 E*0¥*tt£E«!>8jfi# 
t. w-*WTRii»»j*-r*i:ttw«fr*iiMia3 

E«®#i*#g«©«ifi*8j. 
[0 0 0 1] 



too, »K:*aWMH 5 -©m«««c*«*Bjt-r*&»© 

[0 0 0 2] 

*. ttnzm\ sMx7f>^sio7 p 7X7sgs 

tt, A**^J&> 6 

^ SrftSTs&ttfc:? -r -;u K h 5 >5>** tgtft*^ 

-fzmia-tzbcDiiLT. mx-immme 0-2 0 5 

4 8^«KE*Sn*«6*©**#:S1It:^^TH8 

>#^^a5¥»*Iffi (EAT, MRiWT) . 2 
»47-<-JUHIMkil. 3liMgl±K:»rt3*ifcy- h 

ie*at. 4«y-Mfi»»3*^UT*si±c»js£s 
nfcy-h«a, sami<omnt6mm. 6\$nmm& 

k, y- hm^4 tH-ro«t#isn:J: D/t? k 8 ts 

1613. y- hSS4 tiltl 9 il^ftftlSlJl^ 
[0 0 0 3 ] 7^5 sg« 

K, JHSM&KK5, 7«^-LrT?X>MAtfy— h«S4 

i:^««ts9t;t7 f 8 f)mmanz>&? ic-r-s c t 
y-naiw)t3©»**wjh-r* , b<o-e*-6. 

[0 0 0 4] 

* ^a»tW8ttJ»ir» 7 -f KfeMt 2 ^ITS« l ± 
*ny-h*&»Hl3*'^UT*«ii±lc» 
j«snay-h«ffi4cjt'<, ^©ff^sa^^irii 

*«y- h«s 4 Lxy- hm&m 3 co^s^s < 

[0 0 0 5] Z\<Dmmt. ±E0DJ: 5 ft|QHjA««nHf 
[0 0 0 6 ] 
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fc»Sl©Stt«l«*«fcc;SB2©ffitt**t. ±E|gl© 

efcsnfcy- hm^i. ±ejb 2 oseiMtictittttK 

±E*Mftf. ±EEH»TJifc±re»IHM6lt 
*>©T?a&-5. 

[0 0 0 7 ] ^0*Wtff*3*W*9l.2E«©i|i*#S 
[0 0 0 8] £©*Efcfffc*M#fl3E*©i|M*#£i 

n^ntmstifcm, 1 ±tf as 2 

±t iffl*fcttai*«*«sn«ij«snfc*+A->^ 
t. ir B ^iii. ±Ey-h«at*iawK:»«fr«» 

ES HlffiMi * tf- L TSBK $ n, ±E* + /I > * © 
±ffl««#±EE»JiK:g5tt»J5S3nfct>©T**. 
[0 0 0 9] i©5BWfc«to4»**4E«l©^i»#g 

Mia. »*«i~3©^rn*»K:»(r>T. E&Jljk K 

[0 0 10] £©5fiWK:«fc>4lll#JS5E*t©iN»ft:g 

[0 0 11] £©%Ql;:ffifc&M$£6Ett©¥i*tt& 
«©»it#i*tt. l*$g2Ett©iN*#£a©£lifi£& 

tSIlt, #^T±E¥«#*R±©£®K:y- h*6 

-- >^tt±Ey- h»flsiut±cy- Hma^. ±e 
mn&m± ic 3s®ji £ mist z in t z -5 ©-e 
•5. 

[0 0 12] CO^Ci^41l*«7fEi©^g 



— *m-cra»s#js-r * fe©T*fe*. 

[0 0 13] 

imwanmn&m] ntosn. sat. c©^© 

*«SO»98l*BIK:oi»T»iWr*. 01 (a) tt, c 

©3S9i©*i6©HHB 1 fc«t***#««©*ifi**-r¥ 

S0T&9. 01 (b) \ttSl (a) ©A-AjgHlCi-S) 
0rBH. 01 (c) ttB-Bi»t;:J:4*riBHTa*. El 
icfcUT, 1 Q\tWZ-lZ->Vzi>mi&&frt>tzZ>¥m# 
£« (£TF. *«t#-r) . 1 ltt#l«l6*lllt£LT© 
7-r-;UH*6«K. 11 a, 1 1 bli7-|-^FjetI 
1 lK-€-*l-€ J nH*ilfctBl©Stt««*J;i;*2©e 
1 2att*l©lStt««l 1 a©S«l 0±»:: 

»B)c*nfci8ft:i«[^6j*5y- hi&tt9t. 1 2 b»4SB2 

©SttWttl 1 bffllSl 0±fc»j«SftfcSi«fl:||lt<>: 
UT©lMbBt. 13atty-HIBil2a^l/TS 

«i 0 icM^nfcip u •> u 3 >ii^«g'5y- hm 

ffi, 1 3 b ttSftl 1 2 b S^LTSS 1 0 ±C^B£S 
nfc*«»iLT©#'J->'j3>«T»«. Sfc. 14 
tty-h«il 3 aWMWC^fiKSnfcV-T. • KW 
1 5 ttMNMfiHK. 1 6 HM. 1 7 tegi^ 

a 1 6 ^ltv-t, • h w >mm 1 4 ic«^j&3 

nfc7;U5A»€>JSE4«aiE»Ji. 1 8 u -> U 3 >BI 
1 3 b±l*6y-h«fil 3 a±JftCiS&U 
1 6^^-LT^ l J->'J=i>Bil 3 bi3«fctfy- h«ffil 
3al:SSM^nfc. IQi;< 7JU5^6f£«WfB» 
5, 1 8 att«ffi/"W FT*3„ 

. [0014] z\<D£oizmtfL2nz>¥mft&&<DWimjs 
m&erFizmi-t*. m-rmtiLioomfemmzyj- 

1 1 KBSft&JB 1 ©«tt«* 1 1 a 2 ©Stt 

ufca. ^©±©±®icasmMi:LT©^'j->U3>a 

h77fSffllr»T/^-^>j^l/T, »l©«tt 
1 1 a icte, y- Hlgiil 1 2 a £*©±Ky- h 
fil3at^ ^2©ffittM«l 1 bl^fj. iftll 

2 bt-f0±l:#U ->'Jn>Btl 3bt*fn-etlM 

u0t§*UyU3>Il 3 bli. ^XgT-^B£ 

■r-smffiiB^si 8©«a^y h* 1 8 a&Ktmmc 

^c#$T-. h*l 8 a©TBtcEK^n^J:^lc 

1 1 a ©y— hm<l 13a ©f^fflijl- V-7. • F U-f >ffl 

[0 0 15] ^1C. JIMffilHBtl 5 <Dmjz<DmmzmM 

m 6&fflHL. mmtmmi 5±<D±m\zmmn 6 
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1 4 lc&!XJgj£ $ tltznM&&m I7t, sj? U -> U a > 
il 3b±g*6y*-HSl 3a±SI;IftL, #'J 
•>'J3>I13 b*«tl/y- 1 3 a 
ftfcmSEISiJI 1 8 W&rtv H 1 8 a ££tr) 

>^{Cctoi^*-r^. ^©&. 3fj&©ffla**fiLT** 

[0 0 16] ±ffB^S6©^«|T'«, ^2<D«l4ffl«l 1 
bK. *«10, BMbBtl 2b43J:tfsfl'J->'j3>flti 
3bT'i^n5MOS+tA->^^Mt5. dCDM 
OS+fAy^H y-htffil3attgWl:W 
3m@EggJI 1 8 (DmWty K 1 8 a^<DTm\zmm 
rty H 1 8 atSl^^fSTMSn. *©±»* 

u -> u 3 >w 1 3 b «m^iiH^« i 8 ^ma 

*s «fc # 'j->'j3>ii3b a. si i (Dm&mm. 1 1 a 
t»j«$n4y-hi&i»«i 2afej:tfy-Miii 3 

T&5fc«>, MOS+t/tvi'Otity-MtBl 3 

&■?><, zotz®, y-naisacit^^ftt 

|A 7 K 1 8 a£fiKmi;*SS-e»j«£ftfc3l?'J->y 
3>K1 3 b£±g&m@£f SMOS + wlv-^tt. y 
-Mil 3 affi©«£fc«*fc*fLT+fl«>&***lr> 
t>CDT&-5>„ 

[0 0 17] ±KSIi6*ffi»clSHT, MEttJIl 7, 
1 8<DMmz%>W2>7)l'3.m<DX.y3 L >if 

(tll^I 1 7, 18) ««m€rEClLS<, «&£ 

flii 1 8 tiasnsy- bti 1 3 a fetit*. e: 

y-HMHl 2 aOW«$BI5S-r**«. ^©»& 
©JBffiTtt. ttB&BUii 8 f;i$S#+#*#ftMO S 

+v/i->^^s^Lfc>tJ6, y-hisi 3 a^am-s 

< [&2l£T#, 12a 
2&*Wl::B&itT**. ±ffiMOS*"W< 
a**^*«J*UfctMK*T**«B/V.y H 1 8 a©T 
iB«©«**ffl< 

[0018] fcis, ±iEHJ6©JgS8Ttt»ffiE^g 1 
7 . 1 8 **-Ji<0*£*3SLfca*, y- hm® 1 3 a i 
««Sn5«iE*I18ffl±il:. «igi?L£tf-LT£ 
fcfc±JiE»JiS»IJlE»J5fcUTt>J:<, CCilEii 
SJBJST y-h«ffl 3 aCftlci^y- 

[0019] nffioymm 2 . .ttzmffinmm 1 t«, # 

■J ->U 3 >R l 3 b *, K 1 8 aQTSKWl 

sfeOTttttv*. m2 (a) te. d<D^BjoH^(DJg|g 



(b) QB2 (a) ©A-Attfc«fc4»rffiB, 12 

(c) teB-Bg|t;:ck-S>»r®0T'&&<, Hfc^-T^-P 
£. #U-> , Ja>Btl 3b*«i/^7 H 1 8 aflgft-CUt 

>5 r <0»«fC, 11/^7 h'18aMO 

& 1 1 H*fcy- hf&ftK 1 2 a ©»*««SS*W»Cl»Jl: 

[0 0 2 0] $Zffi<DMm3. (a) tt. £©36 

T'&O. 133 (b) «i3 (a) ©A-Ai£gf;:J:3#r® 
0. ®3 (c) ttB-B»C«t*BrS0T»*. HtC^ 
■TJ:5K. #'J->»Jn>B!i 3b$tl/t7 K18al 

[0 0 2 1 ] $&. ±IE*i6©JB!Bl~3l?»J«*n4 
MOS^r + /^>^©lfc<b*l 2 b43ckZ>*#'J->'J3»^ 
13b(i KlOSttMKl 1 aizM&LZtlZtf-hm 

mm 1 2 a43j:^y- 1 3 a t-en-enra— # 

8*£<Jt*-rc£fc<. mtiOMOS+t/^y 

[0 0 2 2] &43. IHbltl 2 b43j:tf#U-><j3>^ 
1 3 btt. y- hil&iHIt 1 2 a 43J:tfy- hm<l 1 3 a 

tra^j^cEg^ *>©-?«&<. -t-n-enra-tm, iwi 

—B2TMl$.2tlT^tUi. ±.%&&M<DWm 1 ~ 3 T'tfi 
Ity-^iSKl 2 aco©iSBS±^i*^p,n-5. £ 
fc. »tB-im. H-JPSTSKTt>. Sf§2©f£tttB 
*1 1 b±lzMf&2tlZ,m<tV&l 2 b^7y-;UK*§^ 
Ml 1 «t <9 m>t> <7)T$>n«. fi£*SriT^LfcfeCDJ; 

o*****#<-c#. y-hwwm 2 a <D®m.®&.$± 

[0 0 2 3] XltOJMM. d<75^B>1©SIS60^ 
»4t"3^TlftWr4. 1214 (a) 14. CW^s^WSliS 

04 (b) BG94 (a) ©A-A»t«t*WrffiH, M4 
(c) «B-B^(Cj;^»f®liITa5-5„ dCD*^g« 
tt> ra-S«l OiC^^U H7>yX^if«+t^ 

0. 11, 12a, 13a. 1 4 ~ 1 8 43<fctf 1 8 a 

a, ±re*w©»j8i tract)©, iic«m2©?§i4 
1 5 a lift i (Dmmtmm, 1 5 b a* 2 ©era 

IfiftlK. 1 9 'J -> ij 3 >K3ft»6lS*±««iT. « 

ssttiii 8©ti;t7 k 1 8 aSB^tetsrai;^^^ 

T*. nm/ty H 1 8 a©TSfrE^^n^)„ 2 0(4^2 
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*»6<«5T««i. 2 1 ttT«««2 0 t±SK«S 1 9 

gums 2 o£«ktftgm#i8i2 iiT*i)$$n^2(i!)i 

«+tA->^. 2 3ttttttJi. 2 4tt»tt?LT»*. 
[0 0 2 4] latCTKT «k 5 K. fg 2 ©fi&ttffiigc 1 1 c 

y- h«a 1 3 a tmawicsscT-sm^iH^* l 8 © 

W&rtv K 1 8 a»fl-©TSfc:*aA<2/ K 1 8 a <hlf & 

mc±g-£-?Wf$,zn. mw^v k i 8 aicmmwtcg 

ttSft*. iL©«fcJ62<0^=*-WV>$'2 2«:aU*b 

[0 0 2 5 ] H5tt**U^;MB«©«jft*SUfc»rffi 
HT»4. 2 5 HISlkll, 2 6B7 

- K«tft«y- hmffi, 2 7 • h' U-f >* 

«, 2 8 tty- Mfilftlt 2 5 . 4*— MIC2 6*J:tfy 

-7. • nu-f >««2 yTissnfc^t'j h7>y7 

2 9lif7hS, 3 0ttT2B«a, 3 1ttit* 

m. 3 2 a±as«a. 3 3 «TgB«a 3 o . mmwm 3 

l*5J;Z>'±gP«S3 2T«J5RSnfc»«* + A->^T» 
4. H4fc^-rSB2 0*a=^-vy«->^2 2ti. H4tli 

[0 0 2 6 ] £©J:3K**Sft«¥l«MM©ttto& 

KiftHt 1 1 *»j*u -tn^fia*? f komi 

1 1 (CHinfc^ 1 ©g|t«* 1 1 a 43 .ktXJB 2 ©?§tt 

««i 1 c &mf$.-rz>. 'Aiz. ^tytJKB^c^tu 

1 1 al:ir- hMMtl 2 a, ^-HSl 3 a, M 

»2 9£#j«Lfcfi. sR'J->'J:3>K*»J*l,T^* — 

11305, I20Slt«llcl;S20f?I*tA 
2 2 OTSfHI 2 0 * WB»jSt5. ifefC. **»J 
*;14M£*?X*W*^3 3®M«{MI3 1«. 312 
©ffittffilDcl 1 cl;I2ff)fi+tAy^2 2©SJtm& 
12 1 Zm%fBtfLTZ>« ifcfc. ^U->U3>I5ML 
T/t^-->i7*U, ^^'Jt^SlCfa^t^v^ 3 
3©±g&«g3 2£. 56 2 ©SttflH* 1 1 c tC?g2©« 
**tyv>i' 2 2 ©±«M 1 9 *BI^»l«t4. £© 

tz±mmmi 9 », ti§«t^€i£^gi 8 

©«ffi/*y h* 1 8 a«8»i:»SKrai;*:*$T. H/V; 
K 1 8 a©TJitiB»Sn-S«t5fc»J«r4. 
[0 0 2 7] -e-W^ffiKBRSMfii&lgl 1 5 

i?r£©»ttC»«?l 1 AISMMMR 1 5 

±<D±mzm%Hll &$:n£>&$S&o\Z7)Vim$:BfSL 



-f >*« 1 4 JlfctSiESkJI 1 7 i. ±gB 

ttl -9±I*>6y-Hffil 3 a±«£I£ftU ±gfl 

®a 1 9 *s «tt;y- vmm 1 3 a tffiajgjasnfcts 

lagHlf 1 8 (tIA 7 K 1 8 a £-at?) *»J*-T*. 

[0 0 2 8] C©HJg©^T*«, y- hmH 13at 
*«ttfc»ttT*«aK*iUl 1 8©««AW K 1 8 a« 
ttOTMizmmrty K 1 8 a tS«UT. 1IA 7 K 1 
8atSgHi;*t*<D±««il 9 5ft^*t/t-> 

4^v/t->^ 3 3 tm-ttm. H-*«TH»»ritsfts 

«20fi+tAy^2 2*«»ffl*«UT«JBfc-r*. 

j-jsami^f), y-h«ii3a^an4t 

te«T*. y-MMMIl 2 a©®«#3!) 
Sr^LTS^ffi^TS.^m^/'N'-y F18 a ©TUlCffi^ 

[0 0 2 9 ] fcis, CKOSfeSfiaUBffiT'b, «@IBIiB 1 
8 ©±JIK $ e. £±«E«JI&&8tigj£ Ufc£Aie*M* 
^©^©K&jlfflT^S. 

[0 0 3 0] £©«£&. ±ia*lfi©»J8 2*J: 

#3 iisi«itc. is 2©****+/^* 2 2 

11 6 iZTK-rnSltM/iy h* 1 8 a 
ffl»iSW©«aE»Jil 8©TJHc»j*L/Tt), **H 
lffl7CStJ:ol:, *S^y K 1 8 a^*^fn£l 
^©mSIB^Sl 8 0«»*C»aE"r««*©TJifc»J« 

Ltfefi^. sfc, b2©#«^^/n°->^2 2%mm-T 

[0 0 3 1 ] 

fc»l©IStt««*«tUt|B2©ett«l«t. ±IB*1© 

±83y-K*at*ft«»c»«-r4iB»jit 
y- hfw^«n««««»««T#. y-Mft 

[0 0 3 2] *fcC©|gWfC^Si»*«2fe*©*« 



(6) 



#§fl¥l 1-168196 



[0 0 3 3] Sfcul©*Wt«to4lt*9S3E*OiNf 

w^i t"«bk sfts/tu iuimm snt/t u 

±ff«fiA*±eefMcfttt»a$n&%:a£>, y- h* 

C0034] £fzz.<Dmwizmfr%m&m4i;m<D¥m 
&mmiz> if*«i~3<D^-rn^t*5^T, ib^b 

[0 0 3 5] £fc£©3^K:«:to*ai#«5KifcD¥* 
11*814 fc*l»T, 

y- hma^8itn*«ffifji*«*#< ««t*. y- 

[0 0 3 6] Sfc^©KW»C«t)-SW*«6E*©i|ii» 



miKSrA^-- >ytx±Ey- MMbBt±Ky- h« 
isifiis^if^-f di:&<. y-h»»as<oat 

[0 0 3 7] Sfc£©REKfM3*l»*3i7K»©iN* 

#s«©«ifi#ffitt. *mft&&±<D?£2<Dm&mmiz 

T d<h&<. y- M6»BtoK**na*«fcg&jtT# 
[0®©fg#&fj2W] 

[01] d(O»^©*ifiO}E?!Kll: < t*ii£*#g«0!) 
«^£^T¥M0:fe e ktf»rffi0T;jDS„ 
[0 2] ^W^WWgli|W^!i2fC«t-5*##:gSCD 

[03] z\<Dmw<Dnffi<DMmziz&z¥mftmwe) 
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